MMP-3 secreted from endothelial cells of blood vessels after spinal cord injury activates microglia, leading to oligodendrocyte cell death.
The activation of microglia after spinal cord injury (SCI) contributes to secondary damage by producing pro-inflammatory cytokines and mediators, leading to cell death of oligodendrocytes and neurons. Here, we show that matrix metalloprotease-3 (MMP-3) produced and secreted in the endothelial cells of blood vessels after SCI mediates microglial activation. MMP-3 was produced and secreted in bEnd.3 cells, a mouse brain-derived endothelial cell line, by oxygen-glucose deprivation/reoxygenation (OGD/RO). OGD/RO-induced MMP-3 expression and activity was also significantly inhibited by ghrelin, which was dependent on the ghrelin receptor GHS-R1a. Furthermore, the secreted MMP-3 from OGD/RO-induced bEnd.3 cells activated BV-2 cells, a murine microglial cell line. We also found that microglial activation after SCI was attenuated in MMP-3 knockout (KO) mice compared with wild type (WT) mice. Both p38 mitogen-activated protein kinase (MAPK) activation and pro-nerve growth factor (proNGF) production were more inhibited in MMP-3 KO than WT mice at 5d after injury. When WT mice were treated with Mmp-3 siRNA after injury, MMP-3 activity, microglial activation, p38MAPK activation and proNGF expression were significantly inhibited. Ghrelin treatment also significantly inhibited MMP-3 expression and activation after SCI, which was dependent on GHS-R1a. Finally, RhoA activation and oligodendrocyte cell death after injury were attenuated by Mmp-3 siRNA or ghrelin treatment compared with vehicle control. Thus, our study indicates that MMP-3 produced in blood vessel endothelial cells after SCI serves as an endogenous molecule for microglial activation followed by p38MAPK activation and proNGF production, and further indicates that the protective effect of ghrelin on oligodendrocytes cell death may be at least partly mediated by the inhibition of MMP-3-induced microglial activation after SCI.